S1. Characterization of the TSO artificial leaf

S4. The mesopores within the TSO artificial leaf
. The TEM image of the TSO; wormlike meso-pores can be observed.
S5. The Ideal Adsorbed Solution Theory (IAST) selectivity calculations
The IAST (ideal adsorption solution theory) is applied to predict the binary mixture adsorption behavior from single-component adsorption isotherms. 1, 2 Some of the experimental water, methanol and ethanol adsorption isotherms data measured at 303 K are hard to fit any models within IAST method, so the numerical interpolation method was chosen. Some of the experimental adsorption isotherms here did not reach equilibrium at relative saturated pressure, due to the capillary condensation occurred in large pores. Thus, the loading amount at relative saturated pressure in each adsorption isotherm is assigned to the maximum loading amount and which is reasonably extended to a higher pressure to preferably fit the simulation. The fitted data are then applied to predict adsorption selectivity with IAST. In order to preferably fit the simulation, the experimental maximum adsorption amount at relative saturated pressure in several isotherms were reasonably extended to higher pressure. However, considering the experimental saturated pressure at 303 K for water, ethanol and methanol is 4 KPa, 10 KPa and 21 KPa, respectively, and the accuracy of the simulation, the total pressure in simulation was restricted as 10 KPa for both the equimolar mixture of methanol-ethanol and water-ethanol. Figure S17 . The IAST-calculated equimolar mixture of methanol-ethanol and water-ethanol selectivities for TSO at 303 K (a&b). The IAST-calculated equimolar mixture of ethanol-methanol and ethanol-water selectivities for the assynthesised ZIF-8 at 303 K (c&b).
S6. The adsorption selectivity for as-synthesised ZIF-8 and the TSO support
